Voltage clamp analysis of inhibitory synaptic action in crayfish stretch receptor neurons.
Abdominal stretch receptor neurons of Procambarus clarkii were voltage clamped with two microelectrodes, and the synaptic currents set up by stimulating the inhibitory axons, or by rapid bath application of gamma-aminobutyric acid (GABA), were recorded. The inhibitory postsynaptic current (IPSC) decay was exponential, the time constant of decay being increased by membrane depolarization. The IPSC decay was prolonged by diphenylhydantoin, whereas the IPSC amplitude was depressed by picrotoxin. It is suggested that these effects may reflect slowing of the channel closing and opening rates, respectively. Step clamps applied in the presence of GABA yield currents that show inactivation in the 100 ms time range. This inactivation was shown to reflect chloride movement across the membrane. Step clamp data were used to construct dose-response curves. Diphenylhydantoin shifts the dose-response curve to the left with little change in the maximum response. Picrotoxin shifts the curve to the right with a small reduction in the maximum response. These effects are consistent with the postulated effects on channel opening and closing rates, if GABA normally opens a large portion of the channels. Suitable combinations of picrotoxin and diphenylhydantoin acting together leave the dose-response curve unmodified, as predicted.